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CLAIMS 

1. Ready-to-use composition for the 
oxidation dyeing of keratin fibres, andr in particular 
human keratin fibres such as the hair/ characterized in 

5 that it comprises, in a medium whic]?i is suitable for 
." . dyeing : 

"at least one first oxidation bAse chosen from para- 
phenylenediamine derivatives otmer than para- 
phenylenediamine , double base^s, ortho-aminophenols and 
10 heterocyclic bases, 

- at least one second oxid/tion//Da^e chosen from para- 
aminophenols , 

- at least one meta-aminfophenol as coupler, 

- at least one enzyme <p£ 2-electron oxidoreduc tase 
15 type, and 

- at least one donor/ for the said enzyme. 

2. Composition according to Claim 1, 
characterized in t/hat the 2-electron oxidoreductase is 
chosen from pyranose oxidases, glucose oxidases, 

2 0 glycerol oxidases, lactate oxidases, pyruvate oxidases 
and uricases. 

3. /Composition according to Claim 1 or 2, 
characterized/ in that the 2-electron oxidoreductase is 
chosen from uricases of animal, microbiological or 

25 biotechnolo^ical origin. 

4. / Composition according to any one of the 
preceding/claims, characterized in that the 2-electron 
oxidoredi/ctase ( s ) represent (s) from 0.01 to 20% by 
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weight relative to the total weight of the ready-to-use 
dye composition. 

5. \ Composition according to Claim 4, 
characterized in that the 2-electron oxidoreduc tase ( s ) 
represent (s)\ from 0.1 to 5% by weight relative to the 
.total weight \>f the, ready-to-use dye composition. 

6. \ Composition according to Claim 3, 
characterized i\n that -Ifh^ donor (or substrate) for the 
said 2-electron \oxidoreduc tase is chosen from uric acid 

10 and its salts. 

7 . Composition according to any one of the 
preceding claims, characterized in that the donor (s) 
represent (s) from 0\01 to 20% by weight relative to the 
total weight of the Weady-to-use dye composition. 

15 8. Composition according to Claim 7, 

characterized in that\the donor (s) represent (s) from 
0.1 to 5% by weight relative to the total weight of the 
ready-to-use dye composition. 

9. Composition according to any one of the 

20 preceding claims, characterized in that the para- 
aminophenols are chosen from the compounds 
corresponding to formula ( T£ ) below, and the addition 
salts thereof with an acid: 

OH 




in which: 



R 5 represents a hydrogen or halogen atom or a C^-C^ 
alkyl, Ci-Cl monohydroxyalkyl, (C x -C 4 ) alkoxy (d- 
C 4 ) alkyl, c\-Ct aminoalkyl or hydroxy (C x - 
C 4 ) alkylaminb (C 1 -C 4 ) alkyl radical , 

R 5 represents a hydA>gen or halogen atom or a C x -C 4 
alkyl, d-C, i^onoh^oxyalkyl C 2 -C 4 
polyhydroxyalkyl , C x -C 4 aminoalkyl, cyano(C r 
C 4 ) alkyl or (Cy-CJ alkoxy (C^C*) alkyl radical, 
it being understood! that at least one of the radicals R 5 
or R 6 represents a ^ydrogen atom. 

10. Composition according to Claim 9, 
characterized in thdt the para-aminophenols of formula 
(II) are chosen f roml para-aminophenol , 4-amino-3- 
methylphenol , 4-amind-3 -f luorophenol , 4-amino-3- 
hydroxymethylphenol , \ -amino-2 -methy lphenol , 4-amino-2- 
hydroxymethylphenol , 4\-amino-2 -methoxymethylphenol , 4- 
amino - 2 - aminome thylphe to 1 , 4-amino-2- ( (3- 
hydroxyethylaminomethyly phenol and 4-amino-2- 

f luorophenol , and the addition salts thereof with an 
acid . 

11. Composition according to any one of the 
preceding claims, characterized in that the para- 
aminophenol ( s ) represent (k) from 0.0005 to 12% by 
weight relative to the toqal weight of the ready-to-use 
dye composition. 

12. Composition According to Claim 11, 
characterized in that the pkra-aminophenol ( s ) 
represent (s) from 0.005 to 6% by weight relative to the 



total weight 
13 . 
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of the ready-to-use dye composition. 

Composition according to any one of the 
preceding claims, characterized in that the meta- 
aminophenols are chosen from the compounds of formula 
(III) below, a\nd the addition salts thereof with an 
acid : 

OH 




(II!) 



NHR 7 



in which: 

R 7 represent^ a hydrogen atom or a C x -C 4 alkyl, C ± - 
C 4 monohydro^yalkyl or C 2 -C 4 polyhydroxyalkyl 
10 radical, 

R 8 represents \a hydrogen atom, a C L -C 4 alkyl or C x - 
C 4 alkoxy radical or a halogen atom chosen from 
chlorine, bromine and fluorine, 

R 9 represents a\hydrogen atom or a C^-C^ alkyl, C L - 
15 C 4 alkoxy, C^-C^ \nonohydroxyalkyl , C 2 -C 4 

polyhydroxyalkyll C^-C^ monohydroxyalkoxy or C 2 -C 4 
polyhydroxyalkoxyA radical . 

14. Composition according to Claim 13, 

characterized in that the meta-aminophenols of formula 
20 (III) are chosen from meta-aminophenol , 5-amino-2- 

methoxyphenol , 5-amino-3 V ( p-hydroxye thy loxy) phenol , 5- 
amino-2 -methylphenol , 5-M- ( (3-hydroxyethyl ) amino-2- 
methylphenol , 5-N- ( p-hydro^cyethyl ) amino-4 -methoxy-2 - 
methylphenol , 5-amino-4-methoxy-2 -methylphenol , 5- 
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amino-4-chlorto-2-methylphenol , 5-amino-2 , 4- 
dimethoxyphenbl and 5- ( y-hydroxypropylamino) -2- 
methylphenol apd the addition salts thereof with an 
acid . 

15. Composition according to any one of the 
preceding claiml, ehara^rised in- that the meta- 

• aminophenol (s) represent (s) from 0.0001 to 8% by weight 
relative to the tptal weight of the ready-to-use dye 
c ompo s i t i on . 

16. Composition according to Claim 15, 
characterized in ttlat the meta-aminophenol ( s ) 
represent (s) from 01005 to 5% by weight relative to the 
total weight of the \dye composition. 

17 . Composition according to any one of the 
preceding claims, characterized in that the para- 
phenylenediamine derivatives are chosen from the 
compounds of formula (\) below, and the addition salts 
thereof with an acid: 



(i) 



NH, 



in which: 

2 0 - Ri represents a hydrogen Wtom, a C x -C 4 alkyl radical, 
a C x -C 4 monohydroxyalkyl radical, a C 2 -C 4 polyhydroxy- 
alkyl radical, a (C 1 -C 4 ) alkWy (C 1 -C 4 ) alkyl radical, a 
Ci-C 4 alkyl radical substituted with a nitrogenous 
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group, a phenyl radical or a 4 ' -aminoptaenyl radical ; 
R 2 represents a hydrogen atom, a C x -c/ alkyl radical, 
a C!-C 4 monohydroxyalkyl radical, a C 2 -C^ polyhydroxy- 
alkyl radical, a ( C 1 -C 4 ) alkoxy ( C 1 -cJ) alkyl radical or 
5 a C x -C 4 alkyl radical substituted j^ith a nitrogenous 

group ; 

- -R 3 represents a hydrogen atom, a/ halogen atom such as 
a chlorine, bromine, iodine or /fluorine atom, a C^-C^ 
alkyl radical, a C L -C 4 Jrr^fiohydroxyalkyl radical, a 
10 C 1 -C 4 hydroxyalkoxy radical, an acetylamino (C 1 -C 4 ) - 

alkoxy radical, a C L -C 4 mesylaminoalkoxy radical or a 
carbamoyl amino (C x -C 4 ) alkoxy /radical , 

R 4 represents a hydrogen op halogen atom or a C x -C 4 
alkyl radical ; 

15 it being understood that at/ least one of the radicals R 1 
to R 4 is other than a hydrogen atom. 

18. Composition according to Claim 17, 
characterized in that the para-phenylenediamine 

/ 

derivatives of formula (/I) are chosen from para- 
2 0 toluylenediamine , 2 -chlpro-para-phenylenediamine , 2,3- 
dimethyl-para-phenylen^diamine , 2 , 6-dimethyl-para- 
phenylenediamine , 2 , 6 Wdiethyl-para-phenylenediamine , 
2 , 5-dimethyl-para-phenylenediamine , N, N-dimethyl-para- 
phenylenedi amine , N, N-di ethyl -para-phenylenediamine , 
2 5 N, N-dipropyl -para-phenylenediamine , 4 - amino - 

N / N-diethyl-3-methylaniline, N, N-bis ( (3-hydroxyethyl ) - 
para-phenylenediamipe , 4-amino-N, N-bis ( p-hydroxyethyl ) 
2 -methylaniline, 4 f amino -2 -chl or o-N, N-bis ( p -hydroxy- 
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ethyl ) aniline, 2 -p-hydroxyethyl -para -phenyl enedi amine , 
2-f luoro-para-phenylenediamine , 2-isopropyl-para- 
phenylenediamine , N- ( p-hydroxypropyl V-para-phenylene- 
diamine , 2 -hydroxymethyl-para-phenyienediamine , 
N, N-dimethyl-3 -methyl -para-phenyleAediamine , 
■N> N- ( ethyl-p-hydroxyethyl ) -para-phenylenediamine , 

P , Y-dihydroxypropyl ) -para^hetiylenediamine , 
N- ( 4 ' -aminophenyl ) -para-phenylenediamine , N-phenyl - 
para-phenylenediamine , 2 -p-hydroxyethyloxy-para- 
phenylenediamine , 2 -p-acetylaminoethyloxy-para- 
phenylenediamine and N- ( p-meethoxyethyl ) -para- 
phenylenediamine , and the Addition salts thereof with 
an acid. 

19. Composition according to any one of the 
preceding claims, characterized in that the double 
bases are chosen from tifrie compounds of formula (IV) 
below, and the addition salts thereof with an acid: 




NR M R 1S 




NR 16 R 17 



(IV) 



in which: 

- Z 1 and Z 2 , whicA may be identical or different, 
2 0 represent a hydi/oxyl or -NH 2 radical which may be 

substituted wit/h a C 1 -C 4 alkyl radical or with a linker 
arm Y ; 

- the linker a/rm Y represents a linear or branched 
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alkylene chain\ containing from 1 to 14 carbon atoms, 
which may be interrupted by or terminated with one or 
more nitrogenous groups and/or one or more hetero atoms 
such as oxygen, sulphur or nitrogen atoms, and 
5 optionally substituted with one or more hydroxyl or 
.\ C-L-Cg alkoxy raditcals; » 

- R 10 and R 1X represent gr^ydrogen or halogen atom, a 
C L -C 4 alkyl radical, a C x -C 4 monohydroxyalkyl radical, a 
C 2 -C 4 polyhydroxyalLkyl radical, a C X -C A aminoalkyl 

10 radical or a linkdr arm Y; 

- R i 2 ' R i3' R i4' R i5' \ R i6 and R i7' which may be identical or 
different, represent a hydrogen atom, a linker arm Y or 
a C x -C 4 alkyl radicc 

it being understood \that the compounds of formula (IV) 
15 contain only one linker arm Y per molecule. 

20. Composition according to Claim 19, 
characterized in that\the double bases of formula (IV) 
are chosen from N, N ' -bis ( p-hydroxyethyl ) -N , N ' -bis ( 4 ' - 
aminophenyl ) -1 , 3 -diamimopropanol , N , N ' -bis ( p-hydroxy- 

2 0 ethyl) -N , N ' -bis (4 ' -amiriophenyl ) ethylenediamine , 
N, N ' -bis (4 -aminophenyl) tetramethylenediamine, 
N , N ' -bis ( (3 -hydroxy ethyl )\-N, N ' -bis ( 4 -aminophenyl ) - 
tetramethylenediamine, NlN' -bis (4-methylaminophenyl) - 
tetramethylenediamine, NAN' -bis (ethyl) -N, N ' -bis (4 ' - 

2 5 amino-3 ' -methylphenyl ) ethylenediamine and 

1 , 8-bis (2 , 5-diaminophenoxv) -3 , 5 -dioxaoctane , and the 
addition salts thereof witlh an acid. 

21. Composition! according to any one of the 



preceding claims, characterized iiy that the ortho- 
aminophenols are chosen from 2 -arainophenol , 2-amino-5- 
methylphenol , 2 -amino- 6 -methylpMenol and 5-acetamido-2 - 
aminophenol, and the addition ^salts thereof with an 
acid . 

22. Composition according to any one of the 
preceding claims, characterised in that the 
heterocyclic bases are chosen from pyridine 



Iives, pyrazole 
dine derivatives, and the 



derivatives, pyrimidine derive 
derivatives and pyrazolopyrirfi 
addition salts thereof w^th an acid. 

23. Composition according to any one of the 
preceding claims, characterized in that the para- 
phenylenediamine deriva/t ive ( s ) and/or the double 
base(s) and/or the ortho-aminophenol ( s ) and/or the 
heterocyclic base(s) Represent (s) from 0.0005 to 12% by 
weight relative to thp total weight of the ready-to-use 
dye composition . 

24. Composition according to Claim 23, 
characterized in that the para-phenylenediamine 
derivative ( s ) and/dr the double base(s) and/or the 
ortho-aminophenol ( k ) and/or the heterocyclic base(s) 
represent (s) from /0. 005 to 6% by weight relative to the 
total weight of the ready-to-use dye composition. 

25. Composition according to any one of the 
preceding claims/ characterized in that the addition 
salts with an adid are chosen from the hydrochlorides, 
hydrobromides , sulphates, tartrates, lactates and 



acetates . 

\ 26. Composition according to any one of the 
preceding\ claims , characterized in that the medium 
which is suitable for dyeing consists of water or a 
mixture of water and at least one organic solvent. 

2 7\. Composition according to any one of the 
■preceding claims, characterized in that it has a pH of 
between 5 and! 11. 

28. \ Composition according to any one of the 
preceding claims, characterized in that it contains at 
least one peroxidase. 

29. Process for dyeing keratin fibres, and 
in particular human keratin fibres such as the hair, 
characterized in Vihat at least one ready-to-use dye 
composition as defined in any one of the preceding 
claims is applied ko the said fibres, for a period 
which is sufficient! to develop the desired coloration. 

30. Process according to Claim 29, 
characterized in thalt it includes a preliminary step 
which consists in separately storing, on the one hand, 
a composition (A) corrrpr ising , in a medium which is 
suitable for dyeing, it least one first oxidation base 
chosen from para-phenyuenediamine derivatives, double 
bases, ortho-aminophencxLs and heterocyclic bases, at 
least one second oxidation base chosen from para- 
aminophenols , at least one meta-aminophenol as coupler, 
and, on the other hand, a\ composition (B) comprising, 
in a medium which is suitable for dyeing, at least one 
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enzyme of 2-elect\ron oxidoreduc tase type in the 
presence of at le^st one donor for the said enzyme, and 
then in mixing thd(m together at the time of use, after 
which this mixture) is applied to the keratin fibres. 

rfment dyeing device or 
"kit", characterized in that it includes a first 
compartment comprising composition (A) as defined in 
Claim 30 and a second compartment comprising 
composition (B) as dfefined in Claim 30. 
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